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ABSTRACT
A systematic survey of the algal flora (excluding Class
Bacillariophyceae) of Foster's Pond, Allen County, Kentucky,
was conducted from January 29, 1970, to March 25, 1971.
Physical and chemical data were taken in order to character-
ize the quality of the water and examine its relationships
to floral composition and periodicity insofar as the level
of discrimination employed permitted.
A total of 119 taxa representing five divisions were
identified. Twenty-five of these were previously unrc
ported for the State of Kentucky.
Members of the Division Chlorophyta, which composed
66.4% of all the identified taxa, dominated the flora
throughout the year. Desmid and chlorococcalean taxa,
respectively, were the most conspicuous components of this
group. The second most commonly represented division was
the Euglenophyta which was followed in abundance by the
Chrysophyta and the Cyanophyta which were equally repre-
sented. The Division Pyrrhophyta had the fewest represent-
atives.
Floral diversity increased rather markedly trom mid-




spring. By October, 1970, the Chlorophyta, which at this
time made up 67% of the flora, was itself composed of 38%
chlorococcalean taxa and 52% desmid taxa.
Accompanying the floristic changes from late fall to
winter was a reduction in the number of taxa collected and
the appearance of several species not previously noted.
These were primarily members of the Chrysophyceae, Crypto-
phyceae, and Xanthophyceae.
Throughout the year the more prevalent phytoplankters
included Volvox aureus, Dinobryon sertularia, and Ceratium
hirundinella. V. aureus was favored by cool water tempera-
tures, from 4 C to 15 C, and apparent organic enrichment of
the water. The preferred temperature range (4 C to 26 C)
of D. sertularia was considerably greater. There were in-
dications that this phytoplankter was suppressed by maxima
of other phytoplankters, one of which was Ceratium hirundi-
nella. In contrast to V. aureus and D. sertularia, Ceratium
hirundinella was found to be a summer form not occurring at
temperatures below 15 C.
The flora of the littoral zone was quite diverse. The
rich variety of desmids was attributed, in part, to the rel-
atively soft water. A period of stagnation and decomposition,
as indicated by fluctuations in pH, alkalinity, dissolved oxy-
gen and carbon dioxide content of the water, also seemed to
favor the occurrence of many desmid taxa as well as euglenoids.
41,
Members of the Chlorococcales were favored by warm water
temperatures. The soft water may also have been conducive
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INTRODUCTION AND LITERATURE REVIEW
In the field of phycology there exists a voluminous
body of literature of floristic and ecological nature.
Unfortunately, the large majority of this information has
been obtained from studies of lakes rather than ponds and,
consequently, knowledge of pond habitats is fragmentary
and widely scattered in the literature.
The present study was undertaken with the following
objectives: (1) to systematically survey the algal flora
(excluding the Class Bacillariophyceae) of a small fresh-
water pond, (2) to supplement this information with data on
the physical and chemical characteristics of the water
thereby establishing a basis for comparison with similar
habitats, and (3) to determine possible relationships between
the physical and chemical properties of the water and the
algal flora it supports insofar as the level of discrimina-
tion employed permits.
The existing information concerning Kentucky algae has
been provided by several investigators. Recently, Dillard
and Crider (1970) compiled a list of 33 reports (including
unpublished theses and dissertations) which have been con-
cerned with tho algae of this State. Of these studies, they
related that Tellkampf's collections from Mammoth Cave, in
air
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1845, were apparently the first reports of Kentucky algae.
Aside from comments concerning Tellkampf's findings,
the next report of Kentucky algae seems to be that of Kofoid
(1899) who, also working with collections from Mammoth Cave,
reported the occurrence of a few filaments of Oscillatoria 
sp. and Ulothrix sp. and the presence of Nitzschia linearis
Smith.
Studies of a more comprehensive nature were later initi-
ated by McInteer (1930). In his preliminary study he reported
373 taxa, primarily from the central and eastern portions of
the State. This original study was followed by three addi-
tional publications (McInteer, 1939, 1941, 1943) which brought
McInteer's list of Kentucky algae to a total of 677 taxa.
McInteer (1938, 1944) supplemented his floristic studies
with two ecologically-oriented papers. One (1938) dealt with
the distribution of algae in Kentucky in relation to soil
regions; the other (1944) was concerned with algae on wet
rocks at Cumberland Falls State Park.
Investigations less comprehensive than those of Mcinteer
but, nevertheless, restricted to habitats in the State of Ken-
tucky include those of Cole (1957) who, working at Tom Wallace
Lake in Jefferson County, studied the qualitative aspects of
the phytoplankton and its periodicity. Minckley (1963), in
his study on the ecology of a spring stream in Meade County,
included a section on the algal flora of the stream; later,
Minckley and Tindall (1965) discussed the phytoplankton of
nearby Doe Valley Lake. In a survey of several solution
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ponds in the area, Gelling and Kramholz (1964) reported on
their phytoplankton.
The speleological investigations of Van Landingham (1965,
1966, 1967) and Jones (1965) provided information on the algae
of Mammoth Cave while that of Nagy (1965) dealt with the algae
of neighboring Crystal Cave.
A number of other studies not restricted to but contain-
ing reports of Kentucky algae have been published. Atkinson's
(1931) treatment of the genus Lemanea (Rhodophyceae) cited
Kentucky material as did Palmer's (1941) paper on the same
genus. In their check-list of Ohio algae, Lillick and Lee
(1934) included a list of taxa from Kentucky. Studies of
stream phytoplankton in some Kentucky tributaries were in-
cluded in a report on the plankton of the Ohio River System
(Brinley and Katzin, 1942). Daily's (1942) report of the
Chroococcaceae of Ohio, Kentucky and Indiana, which assembled
and reviewed previous studies, was followed by Drouet and
Daily's (1956) revision of the coccoid Cyanophyceae which pro-
vided information on several Kentucky specimens. Citations
of several Kentucky records are found in Transeau's (1951)
monograph of the Zygnemataceae. Collection data were also
provided by Hotchkiss (1958) and Sawa (1965) who reported
karyotypic analyses of several charophytes.
The most recent records of Kentucky algae appear to be
those of Dillard and Crider (1970) whose reports were based
on collections from Warren and Lyon Counties and Dillard and
4




DESCRIPTION OF THE STUDY AREA
Allen County, located in south-central Kentucky and
underlain by Mississippian limestone, is a part of the
Eastern Pennyroyal (Sauer, 1927). Situated on the farm of
C. L. Foster in northeast Allen County, the pond is approx-
imately four miles from the dam-site of Barren Lake via
county roads 252 and 1533.
The pond was constructed in 1939, by excavation of a 1.4
acre area around a well; 200 pounds of commercial fertilizer
were applied at that time but none subsequently. In 1950,
the pond was partially drained. Aside from this and the use
of the pond by livestock, it has remained relatively undis-
turbed.
The maximum depth, at the southwest end of the pond, is
approximately 1.5 m. Juncus effusus Linnaeus occurs around
the margin of this end as well as the west side. Extending
several yards toward the center of the pond, the shallow
northeast end does not exceed 0.3 in in depth. Ludwigia
palustris (L.) Ell. occurs here in abundance.
Thc2 unconsolidated bottom sediment is approxin.ately 0.1
to 0.3 in in depth. The land immediately surrounding the pond
is in pasture and a small wooded area. The area has not been
fertilized or cultivated in the past 15 years.
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METHODS AND MATERIALS
A preliminary investigation of the algal flora of
Foster's Pond was conducted in the fall of 1969. During
this time collections were made at approximately two-week
intervals. Observations and some identifications subse-
quently facilitated orientation into a more intensive
analysis of the flora.
Regular collections began on January 29, 1970. From
this date through March 25, 1970, collections were made at
two-week intervals. On April 4, 1970, the sampling fiJ-
quency was increased to one collection per week to corres-
pond to the increased development of the spring and summer
flora. This frequency was continued through November 27,
1970. After this date the interval of two weeks between
collections was resumed and continued through March, 1971.
All collections were made between the hours of 0900 and
1200.
Samples were collected by towing a number 20 plankton
net (173 meshes/inch) and by squeezing submerged and float-
ing material of higher plants. To insure collection of
attached forms, I x 3 inch microscope slides (attached to
copper wire by 3/4 inch electrical tape) were suspended
from rooted littoral vegetation and allowed to remain sub-
merged for two to four weeks after which time they were
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collected in jars, covered with pond water, and returned to
the laboratory for analysis.
A small label, assigning a collection number to each
sample and an indication of the sampling technique utilized,
was placed in each jar. Samples were transported to the lab-
oratory where they were examined, as soon as possible, for
motile forms. Thereafter, a portion of each sample was pre-
served in FAA (formalin-aceto-alcohol). These preserved
samples were labeled in the manner indicated above. The
unpreserved portion of each sample was refrigerated. Under
refrigeration many organisms remained alive for two to three
weeks thus allowing time for identification.
Identifications were made using a Zeiss compound micro-
scope. At times it was necessary to refer to the preserved
samples, especially in studying zygnemataceous forms. Each
identified algal taxon was recorded on an index card. A
reference giving a figure and description, the collection
date, measurements, and other notes were recorded on each
index card. Following the date of initial identification,
the presence or absence of each taxon was noted for subse-
quent collection dates. In addition, observations of
changes in relative abundance of phytoplankters was noted by
assigning the following symbols: (+++), (++), (+), and (-).
Respectively, these symbols represented those phytoplankters
which clearly dominated the collections; those which,
although not dominant, were quite common in collections;
thoso which were present but infrequently encountered; those
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which were absent from collections. Although subjective in
nature, this system was employed to depict gross changes in
the phytoplankton community.
In order to characterize the pond with respect to its
physical and chemical qualities, air and water temperatures
were taken on each collection date employing a standard mer-
cury centigrade thermometer and, beginning on April 23, 1970,
the following additional parameters were determined on each
sampling date: total alkalinity, hardness (calcium and
total), phosphate (total, ortho- and meta-phosphate), nitrate-
and nitrite-nitrogen, iron, manganese, turbidity, dissolved
oxygen, and pH. All of the above, excluding phosphate and
nitrogen, were determined in the field employing a Hach (Hach
Chemical Co., Ames, Iowa), Model DR-EL, field kit equipped
with a DC-DR colorimeter. Using the Hach kit, phosphate and
nitrogen determinations were made after transportation of
samples to the laboratory. Dissolved solids were also deter-




During the 15 months of this investigation (45 col-
lection dates) a total of 119 taxa representing five divis-
ions were identified. Twenty-five of these were previously
unreported for the State of Kentucky. In addition to the
taxa identified, 11 unidentified algae were ncted or de-
scribed. A census of the flora and an indication of the dis-
tribution of the species and varieties within their taxo-
nomic groups are given in Table 1.
The per cent divisional dispositions of the identified
elements of the flora for the entire study period are sum-
marized in Table 2. Members of the Division Chlorophyta
were the most conspicuous composing 66.4% of all the ident-
ified taxa. Of the 79 species of Chlorophyta represented,
members of the Desmidiaceae and Mesotaeniaceae (one species)
comprised 39.2% of the total; similarly, those of the Chlor-
ococcales comprised 39.2% of the total. Some of the chloro-
phycean genera which were represented by several species
included Pediastrum, Tetraedron, Scenedesmus, Closterium,
Cosmarium, and Staurastrum.
With respect to the number of taxa identified, the
second most commonly represented division was the Eugleno-
phyta; the most common representatives of this division
%.4
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Table 1. Census of the algal flora of Foster's Pond indi-
cating the number of representatives (species and
varieties) belonging to each group.












































were Euglena helicoideus (Bernard) Lemmermann, E. 2o1ymorpha 
Dangeard, Phacus pleuronectes (Mueller) DuJardin and Trach-
elomonas hipsida (Perty) Stein.
The Division Euglenophyta was followed in abundance by
the Chrysophyta and the Cyanophyta which were equally repre-
sented. Dinobryon sertularia Ehrenberg was the most fre-
quently encountered member of the Chrysophyta while that of
the Cyanophyta was Oscillatoria princeps Vaucher. The Divi-
sion Pyrrhophyta had the fewest representatives, Ceratium
hirundinella (Mueller) Schrank being the most common.
For convenience, the following account of the flora
generally excludes treatment of the results obtained from
the first three months of the investigation, January through
March, 1970, since during this initial period, many subse-
quently identified taxa were probably not included. The
annotated list provides the complete monthly occurrence of
all forms. It should be emphasized that the nature of this
study, being qualitative rather than quantitative except for
observations of obvious relative abundance, necessitates
treatment based upon the number of taxa present at a given
time.
The Chlorophyta dominated the flora throughout the year,
and the desmids were consistently the major component of this
group (Figure 1). In April, 1970, the Chlorophyta composed
85.0% of the total taxa identified; this trend was slightly
reduced in the following months -- 77.0 in June, 74.07, in
August, 67.0Z in October -- but remained rather consistent
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Figure 1. Total algal taxa, by month (April, 1970, to March,
1971), and chlorophycean component (shaded p...,r-






































throughout the investigation. Floral diversity increased
rather markedly from mid-summer through fall and was at a
minimum during winter and spring (Figure 1; Table 3).
The April phytoplankton community was characterized by
Dinobryon sertularia which was apparently predominant. This
phytoplankter made its first appearance in February and
remained abundant through April. Volvox aureus Ehrenberg
which had been abundant in January and March but absent in
February was still very conspicuous early in April; however,
by mid-April it was becoming uncommon (Table 4). A few of
Lhe less frequently encountered members of the phytoplankton
included representatives of the Chlorococcales: Ankistro-
desmus falcatus var. mirabilis (West and West) G. S. West,
Closteriopsis longissima var. tropica West and West, Botryo-
coccus braunii Kuetzing, Pediastrum spp. and Tetraedron 
planktonicum G. M. Smith; the Zygnematales: Spirogyra spp.,_
three of which were "fruiting" and intermingled with other
species of Spirogyra in large floating mats, Netrium digitus 
Ehrenberg, Penium margaritaceum (Ehrenberg) Brebisson, Clos-
terium macilentum Brebisson, Pleurotaenium trabeculum (Ehren-
berg) Nagaeli, Micrasterias radiata Hassan, Staurastrum 
alternans Brebisson, S. paradoxum var. Earvum West, and Des-
midium aptogonum Brebisson; the only planktonic euglenoid
collected at this time was Euglena helicoideus.
The littoral zone during April supported populations of
Oedogonium crassiusculum Wittrock, O. suecicum Wittrock, and. _ _ _
Bulbochaete varians Wittrock, all of which began "fruiting"
Table 3. Total numbers of species and varieties of the major taxonomic groups


































23 23 22 21 13 8 8 7
Other Chlorophyta 6 4 3 4 4 7 6 7 4 6 8 7






51 36 29 28 33
Euglenophyta 4 6 8 9 12
-
11 17 10 8 6 5 7




1 2 5 4 4 5 4 2
Cyanophyta
,
1 1 2 3 3 4 4 2 1 3 1 1
—






45 49 64 71 75 86 69 50 45 38 43
Table 4. Relative abundance (per month) of the major phytoplankters of Foster's







































Volvox aureus +++ - +++ + - - - ++ ++ ++ +++ ++ +++ +++ +++
Closterium turgidum
- - - - - - ++ ++ ++ +++ ++ ++ - - _var. giganteum
Dinobryon sertularia - +++ +++ +++ +
,
- - - +++ +++ ++ ++ ++ +++ +++
Ceratium hirundinella - - - - +++ ++ ++ ++ ++ - - - - - -
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in March and were usually found attached to submerged stems
of vascular plants. Also common in the littoral zone were
Coelastrum cambricum Archer, C. microporum Nagaeli, Ankis-
trodesmus spiralis (Turner) Lemmermann, and several desmids
particularly species of Euastrum, Cosmarium and Staurastrum.
Representing the euglenoids was Peranema trichophora (Ehren-
berg) Stein.
The flora during the month of May, 1970, was relatively
unchanged from that of the previous month. The most obvious
change was the complete absence of Volvox aureus which did
not occur again until August, and, later in May, the devel-
opment of the population of Ceratium hirundinella which was
notably abundant. Dinobryon 
sent since late February was
sertularia, which had been pre-
apparently diminishing since,
in May, when it was only occasionally encountered, the lori-
cas were often empty (Table 4). Apparently the mats of
Spirogyra spp., noted in April, were undergoing decay as
they had become very dark in color and later were covered
with fungal mycelia. Additional littoral forms were Euas-
__trum binale (Turpin) Ehrenberg, Cosmarium spp., and Trachel-
omonas bernardiensis Vischer.
With the exception of a few taxa, the components of the
April and May flora persisted through the summer and early
From June through October the diversity of the flora
continued to increase due primarily to the appearance of
additional species of the Desmidiaceae, Euglenaceae, and
Chlorococeales most of which were collected from the littoral
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zone. The number of desmid taxa belonging primarily to the
genera Closterium, Cosmarium, Euastrum, and Staurastrum 
increased from 19 in June to 30 in October. Representatives
of the Euglenaceae, particularly species of Euglena, Trach-
elomonas, and Phacus, increased from 8 taxa in June to 17 in
October. Those of the Chlorococcales increased from 16 in
June to 24 in July, and by October, 22 of these were still
present. Excluding Scenedesmus and Tetraedron, a number of
genera in this order were represented by only one species;
among these were Sorastrum spinulosum Nagaeli, Oocystis 
elliptica West, Pacqycladon umbrinus G. M. Smith, Selenas-
trum minutum (Nagaeli) Collins, and Tetrastrum heterocanthum 
(Nordstedt) Chodat.
By October, 1970, the Chlorophyta, which at this time
made up 67% of the flora, was itself composed of 38% chlor-
ococcalean taxa and 52% desmid taxa.
With the exception of Oscillatoria spp., the only mem-
bers of the Division Cyanophyta collected during the summer
and early fall were Agmenellum (=Merismopedia) quadrupli-
catum Brebisson, Spirulina subsalsa Oersted, and, later in
September, Anacystis cyanea (Kuetzing) Drouet and Daily.
Ceratium hirundinella exhibited its greatest abundance
in May (Table 4) and continued to be common through early
September. Although present in fewer numbers than in May
it continued to dominate the phytoplankton during June.
However, in the following months of July, August, and Sep-
Umber the phytoplankters, Closterium tur9idum var.
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giganteum Nordstedt, Volvox aureus, and Dinobryon sertularia,
respectively, also became important. The former two were
initially merely common in the plankton, not occurring in
abundance until later months. Closterium turgidum var.
giganteum was most abundant in October. Thereafter, it
apparently declined in numbers but remained common through
December. Volvox aureus remained common thrcughout the
remainder of the study but was particularly abundant in
November, 1970, and from January through March, 1971.
Dinobryon sertularia was abundant in September and October.
By November, it was less frequently encountered until Feb-
ruary and March when it was again abundant (Table 4).
Accompanying the floristic changes from late fall to
winter was a reduction in the number of taxa collected.
Following October, when 86 taxa were collected, the Novem-
ber collections yielded only 69 taxa and, subsequently, the
December collections yielded only 50 taxa. In spite of this
reduction many taxa which were present in spring, summer,
and fall continued to occur throughout the winter. The
littoral forms among these were Bulbochaete varians and
Ankistrodesmus spiralis. The planktonic forms included
BotEyococcus braunii, Ankistrodesmus falcatus var. mirabilis,
Netrium digitus, Closterium macilentum, C. venus Kuetzing,
Pleurotaenium trabeculum, Micrasterias radiata, Staurastrum
alternans, and Euglena helicoideus.
With the onset of cooler water temperatures in October
and November, several species not previously noted were col-
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lected. Re resenting the Chlorophyta at this time and through
the winter months were Palmcdictyon varium (Nagaeli) Lemmer-
mann, Draparnaldia acuta Kuetzing, Chaetophora Eisiformis 
(Roth) Agardh, Aphanochaete repens A. Braun, Colecchaete
orbicularis Pringsheim and Characium sp.; representatives
of the Euglenophyta which were not noted until October or
later were Trachelomonas volvocina Ehrenberg, T. superba
var. spinosa Prescott, and Heteronema spirale Klebs.
Excluding the
sertularia, in the
occurrence of the chrysophyte, Dinobryon 
spring and that of the xanthophyte, Ophio-
cytium capitatum Wolle, beginning in late August, the other
members of these classes as well as those of the Crypto-
phyceae occurred only in the late fall and winter months.
The chrysophytes during this period included not only Dino-
bry.yn sertularia but also Mallomonas caudata Iwanoff and
Rhipidodendron splendidum Stein. The xanthophytes were
Trlbonema minus (Wolle) Hazen, Vaucheria sp., Ophioc_ytium 
parvulum (Perty) A. Braun, and 0. capitatum which persisted
at least through November. The only members of the Crypto-
phyceae collected and identified were Cryptomonas erosa
Ehrenberg and C. ovata Ehrenberg.
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Physical and Chemical Parameters
The temperature data (Appendix 1) indicate that the sur-
face water temperatures were very near the air temperatures.
The average seasonal temperatures of the water and the range
of temperature in each season were as follows:
Collection Average Temperature
Season period temperature C range C 
Spring Mar. 25- Jun. 18
Summer Jun. 25- Sep. 18
Autumn Sep. 25- Dec. 10









Whether the pond stratified during the summer months
was not determined; however, Vaas and Sachlan (1955) and
Young and Zimmermann (1956) reported that in shallow ponds
(approximately one meter deep) a measurable amount of direct
sunlight may not reach the bottom. This often causes a temp-
erature difference of 1 to 2 C between the surface and bottom
waters during summer: The sli9ht stratification of tempera-
ture is followed by homothermy at dusk and subsequent inverse
stratification at night due to surface cooling. Before strat-
ification develops again during the day there is another per-
iod of homothermy at dawn. Ceiling and Krumholz (1964) have
reported temporary thermal stratification in shallow solu-
tion ponds in Kentucky.
A complete ice cover, approximately 2 inches thick, was
noted only on two occasions, February 26 and December 26,
1970. In both instance:;, the ice cover was not present the
following sampling period two weeks later.
The average pH of the water was circumneutral and the
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modal value for dissolved oxygen was 10 mg/1; however, fluc-
tuations in these two parameters did occur and cot responded
rather closely (Figure 2). The minimum pH value of 6.2
which was detected on May 7, 1970, was attributed to decay-
ing mats of Spirocvra spp. noted at that time. Otherwise,
during the period of spring and early summer the water was
characterized by relatively high pH values (7.2 to 9.1)
which indicate, as does the supersaturation of dissolved
oxygen (Figure 3), that this was the period of greatest pro-
duction. Generally, on clear sunny days, the saturation of
dissolved oxygen varied between 125% and 188%; on overcast
and partly cloudy days the saturation of oxygen was between
100% and 125%. Dineen (1953) and Kormondy (1969) have
reported comparable levels of oxygen saturation in small
ponds.
In contrast, the period of late summer and early fall
(mid-August through October) was apparently one of stagnation
and decomposition. Low production rates were indicated by
the relatively low pH of the water (6.8 to 7.2) and by lower
oxygen saturation values (51% to 68%). Periods of stagnation
in late summer and early fall have been reported by several
investigators who have studied small aquatic habitats. Kor-
mondy (1969) applied the light and dark bottle technique and
detected only trace production rates in autumn in contrast to
the highest rates in summer. Low oxygen content in late sum-
mer was reported by White (1930) who attributed the deficit
to bacterial decomposition of organic debris accumulated
Figure 2. Fluctuations in pH and dissolved oxygen content
in Foster's Pond (April, 1970, through March,
1971).
Figure 3. Per cent saturation of dissolved oxygen in
Foster's Pond (April, 1970, through March, 1971).

during spring and early summer. Lund (1938), utilizing
measurements of albuminoid ammonia to indicate the amount of
decomposition taking place, found the annual maximum to be
in late summer. Rao (1935) found that the occurrence of
maximal amounts of albuminoid ammonia in late summer coin-
cided with maximal amounts of oxidizable organic matter.
Further indications that late summer and early fall
were periods of stagnation and decomposition were obtained
from the fluctuations in alkalinity of the water. The
relatively low total alkalinity, primarily as bicarbonate,
varied from 10 to 50 mg/1 being highest when the pH was low-
est and vice versa (Figure 4). The only slight variations
in total hardness of 15 to 35 mg/1 CaCO3 (Appendix 1) and the
lack of correlation between hardness and alkalinity suggest
that fluctuations in the latter were largely dependent upon
the amount of carbon dioxide present. Furthermore, under
conditions of low pH and high alkalinity, high concentra-
tions of carbon dioxide are possible. These were the pre-
valent conditions from mid-August through October. Ruttner
(1963) provides a table by which the carbon dioxide content
of the water can be calculated if the alkalinity and pH are
known. Carbon dioxide (Figure 5) was highest on May 7,
1970, when the above mentioned mats of Suirogyra spp. were
decomposing; however, iJ rapidly decreased and remained low
(from 0.00 to 3.80 mg/1 CO2) through the remainder of spring
and early summer. The carbon dioxide content was consis-
tently high from mid-August through October, ranging between
25
Figure 4. Fluctuations in alkalinity in Foster's Pond (April,
1970, through March, 1971).
Figure 5. Fluctuations in concentration of carbon dio-ide in










































4.8 and 12.3 mg/l.
Apparently, the greater concentrations of carbon dioxide
which resulted from reduced withdrawal for photosynthesis
were augmented by decomposition processes. Kormondy's (1969)
conclusions regarding the stagnation period were similar.
Increased pH and supersaturation of dissolved oxygen
as well as decreased alkalinity and carbon dioxide content
indicate that recovery from the period of stagnation was
accomplished by late autumn. Subsequently, however, this
prod-ction was apparently suppressed by the cooler water
temperatures and shorter photoperiods of winter (late
December through March).
As noted above the total hardness of the water (as
CaCO3) fluctuated only slightly between 15 and 35 mg/l.
The calcium hardness of the water was slightly less ranging
between 15 and 30 mg/1 CaCO3. According to a governmental
survey of the quality of surface waters in the United States,
these values indicate that the water is relatively soft
(United States Department of the Interior, 1965).
Nitrite-nitrogen was only rarely detected and never ex-
ceeded 0.15 mg/1 (Appendix 1). The concentrations of nitrate-
nitrogen ranged from 0.00 to 1.2 mg/1 while those of phos-
phate-phosphorous varied between 0.05 and 0.60 mg/l. These
values are slightly high for unpolluted fresh waters (Reid,
1961); however, Gelling and Krumholz (1964) who reported
comparable values attributed the excess of nutrients to the
shallowness of the water and excreta of livestock using such
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ponds. Nevertheless, the concentrations of nitrate and phos-
phate exhibited seasonal variations (Figure 6). Nitrate was
depleted by late July and phosphate was near depletion in
late August. Concentrations began to rise in late autumn
and were consistently high throughout the winter.
Mincklev (1963) and Ceiling and Krumholz (1964) found
positive correlations between iron and turbidity and attri-
buted the relationship primarily to iron-rich soil particles
carried as turbidity. No such relationship was exhibited in
the water of Foster's Pond. Iron content fluctuated between
0.30 and 1.40 mg/1 (Appendix 1) and correlations with other
parameters were not apparent.
Similarly, variations in concentrations of mangcnese
could not be related to other parameters; however, in con-
trast to iron content, the relatively lower concentrations
of manganese (0.20 to 0.80 mg/1) in the water reflect the
scarcity of this element in parent rock (Hutchinson, 1957).
Dissolved solids and turbidity were generally higher
during the warmer months (Appendix 1). The relatively low
content of dissolved solids between 27 and 50 mg/1 is another
indication that the water is soft (Reid, 1961). The influ-
ence of turbidity upon photosynthesis was particularly
striking on December 10, 1970. On this date the water was
noticeably clear and the turbidity was minimum 8 Jackson
Units; despite an overcast sky the dissolved oxygen reached
15 mg/1 (127% saturation) and the pH reached 8.8. Consis-
tently low turbidity may have affected the short period of
Figure 6. Fluctuations in concentrations of nitrate and





oxygen supersaturaticn and slightly higher pH of the water
from mid-November through December.
DISCUSSION
Phytoplankton
Although this investigation was qualitative in nature,
the very conspicuous occurrence of certain species in the
plankton collections during certain times of the year war-
rants some discussion of possible causal factors and phyto-
plankton periodicity.
The phytoplankters represented by considerable numbers
of individuals were Volvox aureus, Dinobryon sertularia,
Ceratium hirundinella, and Closterium turgidum var. gigan-
teum. The occurrence of the latter will be discussed in
relation to the occurrence of other desmids.
The appearance of V. aureus during periods of cooler
water temperatures is in agreement with Smith's (1950)
statement that members of the Volvocales possess the capac-
ity to grow vigorously at low temperatures. V. aureus
attained greatest abundance under water temperatures rang-
ing between 4 C and 15 C. This approximates the optimal
range of 6 C to 12 C reported by Hodgetts (1921) for this
species. Lind (1938) and Lane (1969) also reported that
Volvox spp. prefer cool water. They further noted that
Volvox can survive under ice cover. The findings here indi-
cate that although this alga can live under ice cover, such
conditions may be detrimental. At the beginning of the
•••
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study V. aureus was abundant in January and March but during
February, when at least one period of ice cover was noted,
this alga was completely absent. Although not as striking,
a similar decline occurred again during the following win-
ter when an ice cover formed in December.
Aside from its greater abundance during the cooler
months, V. aureus was common during the moderately warm
late summer and early fall. Its occurrence during this
period may have been related to the slightly acid conditions
and apparent organic enrichment of the water. Rao (1953,
1955) and Round (1965) reported that species of Volvocales
prefer slightly acid conditions and White (1930) noted that
this group is favored by relatively high concentrations of
organic matter.
The temperature range preferred by Dincbryon sertularia 
(4 C to 6 C) was considerably greater than that of Volvox 
aureus; nevertheless, D. sertularia was absent during the
warm summer months. Findings by Cole (1957) and Lane (1969)
indicated that this species is favored by cool to moderate
temperatures.
Hutchinson (1944) found that when other forms are pre-
valent, Dinobryon spp. are suppressed and the maximum of
this alga follows the maximum of other plankters. Compar-
able findings were reported by Lane (1969). There were some
indications that similar phenomena concerning Dinobryon
occurred in Foster's Pond. D. sertularia first became abun-
dant in February, 1970, following the above mentioned decline
of Volvox aureus. After its complete absence in summer,
D. sertularia again became abundant in September, 1970.
This recurrence followed an apparent decline of Ceratium
hirundinella which was absent by the end of September.
Cole (1957), similarly, found that D.
apparently suppressed by a population
inella. In his six year







bloom of Ceratium hirundinella occurred was the only spring
during which D. sertularia was completely absent.
Some effects of the chemical environment on the occur-
rence of Dinobryon spp. were reported by Pearsall (1932).
He found that this alga is favored by a high nitrate to
phosphate ratio. Unfortunately, chemical data for the
periods during which D. sertularia was increasing arc not
available; however, the ratio of nitrate to phosphate was
at its highest in late April when this species was still
abundant. In May, when D. sertularia was scarce, the ratio
of nitrate to phosphate was rapidly decreasing.
The dinoflagellate, Ceratium hirundinella, which Eddy
(1931) considered to he a common pond form, first appeared
in May and it was during this month that this plankter was
noted as being most abundant; from June through September
it persisted as a common member of the phytoplankton.
Yeatman (1956) found C. hirundinella during summer with its
first appearance maximal. Several other workers have also
noted that this plankter is a SUMMuY form (Dineen, 1953;
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Cole, 1957; Geiling and Krumholz, 1964; Hutchinson, 1967).
Geiling and Krumholz (1964) only rarely collected Ceratium 
hirundinella at temperatures below 15 C. In the present
study this plankter was never collected when the water
temperature was below 15 C.
Littoral Algae
It was quite obvious that the greatest degree of algal
diversity in Foster's Pond occurred in the littoral zone
where desmids, euglenoids, and chlorococcalean forms were
prevalent. Hutchinson (1967) stated that planktonic species
of algae constitute a small assemblage compared to the algae
associated with the littoral zone. Lund (1942) also found
that the marginal algal flora of ponds is quite rich in num-
ber of species.
Although the desmids were common in the plankton col-
lections, they were more frequently encountered in the lit-
toral collections. Aside from the generality that one may
expect to find more desmid species in ponds than in lakes
(Smith, 1924; Welch, 1952), the relatively soft water of
Foster's Pond was apparently a very important factor favor-
ing the occurrence of several desmids throughout the year.
It has long been known that desmids, in general, are calci-
phobic and thrive in acid situations (Wesenberg-Lund, 1905;
West and West, 1909; Smith, 1924). Prescott (1948) who ex-
tensively reviewed the literature on desmid ecology found
that, with some habitat variation, desmids generally prefer
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waters exhibiting a pH range from 4.8 to 7.0. Since a given
assemblage of species may be favored by a particular pH
range it may be expected that on either side of this range
the number of species favored will decrease. Graffius (1963)
cited examples of such phenomena: in one case it was shown
that the number of species of desmids in a habitat steadily
increased with increasing pH values of 4.7 up to :.0; the
number of taxa rapidly decreased when the water reached pH
7.4; in another example, studies of waters having certain
pH intervals showed considerable differences in the number
of species present. The pH intervals and the respective















Such differences are indicative of the keen sensitivity of
these organisms.
Although not as marked as in the above example, a simi-
lar relationship between the number of desmid taxa
present was noted in Foster's Pond. Generally, the desmids
were best represented from August through October when the
pH of the water was most often circumneutral to slightly
acid. The October collections yielded the greatest number
of desmids (30 species) when the pH was 6.8 to 7.0. In
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addition, one species in particular, Closterium turgidum var.
giganteum, was quite abundant in the plankton collections
taken during this period.
The pH alone is not considered the decisive factor
but is regarded as an index of a complex of variables favor-
able or unfavorable for desmid growth (Prescott, 1948).
Other factors, some related to pH, may influence the quality
of the desmid flora. Several investigators have noted that
water rich in organic matter and carbon dioxide and defi-
cient in oxygen is favorable for the development of desmids
(Smith, 1924; Prescott, 1948, 1951; Rao, 1953; Graffius,
1963). High concentrations of carbon dioxide and low oxy-
gen saturation of the water of Foster's Pond were the pre-
valent conditions from mid-August through October when the
greatest variety of desmids was found. Although no deter-
minations of dissolved organic matter were made, indirect
evidence of the presence of these materials may be obtained
from the greater number of euglenoids present during the
period of stagnation. In general, euglenoids are quite
characteristic of small ponds (Smith, 1950); however, the
number of euglenoids steadily increased in spring and summer
reaching the maximum number of species by October. That
euglenoids thrive under conditions of high organic content
of water is well known. Ceiling and Krumholz (1964), in a
survey of 93 solution ponds, found euglenoids associated
with waters high in organic matter. Similar results have
been reported by others (Lind, 1938; Lund, 1942; Rao, 1953).
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Graffius (1963), who compared two contrasting habitats,
found the greatest number of euglenoid species where he
found the greatest number of desmid species; he suggested
that the presence of the euglenoids may have been an indi-
cation of the presence of a rich variety of organic mate-
rials which were also apparently favorable for the desmids
which thrived in the same habitat. Whether a rich desmid
flora is related to the lack of calcium or to the presence
of growth-promoting organic materials from decomposition
is not precisely known (Prescott, 1956).
Other conditions which may have favored desmids during
this period were depletion of the nutrients, nitrate and
phosphate. Prescott (1948) stated that nitrate and phos-
phate are not conducive to desmid growth. Pearsall (1932)
noted an increase in desmids during the late summer and
early autumn depletion of nutrients. Similar reports have
been related by Graffius (1963).
Moderate temperatures of late summer and early fall
also may have been favorable for desmid growth. West and
West (1912) reported that desmids were most abundant just
after the peak of summer temperatures. White (1930) and
Zafar (1967) also found that moderate temperatures are pre-
ferred by desmids.
By reviewing the literature and the results of their
own investigations some authors have attempted to present
apparent optimal pH or calcium ranges for particular species
(Prescott, 1948; Rao, 1955; de Graff, 1957; Brook, 1965).
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Prescott (1948) noted that the saccoderm desmids are less
restricted than are the true desmids occurring over wider
pH ranges. Netrium digitus, which was the only member of
this group found in Foster's Pond, appeared to have a wider
range of tolerance as it was present throughout the year.
According to Whitford (1960), Micrasterias radiata is
likely to appear in any collection in which desmids are
found. Only rarely was this species absent in collections.
Pleurotaenium trabeculum and Closterium venus were char-
acterized as indifferent to pH by Rao (1955) and de Graff
(1957); similarly, these species were almost invariably
present in Foster's Pond. Brook (1965) related that Stau-
rastrum cuspidatum and Cosmarium granatum have a wide pH
tolerance range; this indifference was also apparent in
the present study. Other apparently indifferent desmids
in Foster's Pond were Penium margaritaceum, Closterium 
macilentum, Cosmarium binum, Staurastrum alternans, S.
orbiculare, and Desmidium aptogonum. Among those which
were more or less restricted to the period of stagnation
and lower pH were Euastrum ansatum, Cosmarium alpestre,
C. circulare, C. ovale, C. trilobulatum, Staurastrum glad-
iosum, and Closterium intermedium.
The Chlorococcales, which were represented by a total
of 31 species in Foster's Pond and the majority of which
were littoral forms, are often regarded as characteristic
species of small bodies of water (White, 1930; Jackson,
1964; Round, 1965; Hutchinson, 1967). As was the situ-
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ation concerning the occurrence of several desmids, the
relatively soft water may have been favorable for the
occurrence of many chlorococcalean taxa during most of the
year. Zafar (1967) and Hutchinson (1967) have noted that
increases in calcium and magnesium concentration of the
water hinders the development of many of the forms.
Quantitatively, it is generally agreed that members
of the Chlorococcales prefer warm water (Hodgetts, 1921;
Rao, 1955; Whitford, 1958; Zafar, 1967). According to the
periodicity exhibited by the Chlorococcales in Foster's
Pond, this preference for higher water temperatures also
holds true from a qualitative standpoint. The majority of
these species were collected in summer and early fall,
whereas, by winter, the number of species fell to less than
one third the total number of the group.
In contrast, the relatively few representatives of the
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Chrysophyceae, with the exception of Dinobryon sertularia,
exhibited a preference for lower water temperatures. It is
well known that chrysophytes, in general, are most common
during the colder months of the year (Smith, 1950; Schu-
macher, 1956; Whitford and Schumacher, 1963). Similarly,
the few representatives of the Xanthophyceae were favored
by cooler water temperatures. Delf (1915) found that Trb-
onema sp. prefers cold water a5 did Rao (1955) who also
added that Ophiocytium sp. is most common at cold tempera-
tures. Similar temperature preferences have been reported
for Vaucheria sp. (Delf, 1915; Hodc!ptts, 1921).
41,
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The only representatives of the Cryptophyceae, Crypto-
monas erosa and C. ovata, were common during late fall and
winter. Bamforth (1958) and Prescott (1969) reported a
similar periodicity for this genus.
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ANNOTATED LIST
OF THE SPECIES AND VARIETIES
Nomenclature and the order of presentation follows that
of Smith (1950) and Prescott (1951).
Each identified taxon is followed by a reference in
which a detailed description and a figure may be found.
Measurements, in microns, may represent a single cell, col-
ony, etc.; for those forms which exhibited a considerable
size range, the observed range is given. The most fre-
quently observed distribution patterns are presented and
these are followed by an indication of the seasonal occur-
rence of each taxon.
Those taxa preceeded by an asterisk represent new







Phacotus lenticularis (Ehrenberg) Stein
Smith (1950), p. 88.
Cells, length 15, diameter 10.
Distribution: Littoral.





Prescott (1951), p. 75.
Colony, length 27, diameter 19; cells, (liameter 8.
Distribution: Littoral.
Occurrence: July through September, 1970.
Volvox Linnaeus
Volvox aureus Ehrenberg
Prescott (1951), p. 78.
Cells, diameter 4-6.
Distribution: Planktonic.
Occurrence: January, March, and April, 1970, completely
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absent during February; reappeared in





Palmodictyon varium (Nagaeli) Lemmermann
Prescott (1951), p. 85.
Thallus, diameter 50; cells, diameter 6-8.
Distribution: Littoral.




*Tetraspora gelatinosa (Vaucher) Desvaux
Prescott (1951), p. 88.
Cells, diameter 7-15.
Distribution: Littoral.






Cells, length 31-50, diameter 42.





Prescott (1951), p. 115.
Cells, length 30-50, diameter 12-20.
Distribution: Littoral.
Occurrence: February through March, 1970.
*Stigeoclonium lubricum (Dillwyn) Kuetzing
Islam (1963), P. 118.
Cells, length 35, diameter 21.
Distribution: Attached to "planted" slide.
Occurrence: January through February, 1971,
Chaetophora Schrank
Chaetophora pisiformis (Roth) C. A. Agardh
Prescott (1951), p. 119.
Cells of main axis, length 15-20, diameter 6.
Distribution: Attached to partially submerged log.
Occurrence: Probably present from October, 1970, through




Draparnaldia acuta (C. A. Agardh) Kuetzing
Prescott (1951), p. 120.
Cells of main axis, length 97-150, diameter 46-75;
cells of branches, diameter 10.
Distribution: Littoral.
Occurrence: February and November, 1970, and March,
1971.
Aphanochaete A. Braun
Aphanochaete repens A. Braun
Prescott (1951), P. 125.
Cells, diameter 9-10.
Distribution: Attached to "planted" slide.




Prescott (1951), p. 129.
Cells, diameter 12.
Distribution: Attached to "planted" slide.







Tiffany (1930), p. 129.
Vegetative cells, length 47-90, diameter 23-29; oogonium,
length 58-74, diameter 41-45; dwarf males, length 78,
diameter, 8-16.
Distribution: Attached to submerged stems and "planted"
slides.
Occurrence: Observed throughout the year except in
January, February, October, and December,
1970, and January, 1971. "Fruiting"
structures observed only in April, 1970.
Oedogonium suecicum Wittrock
Tiffany (1930), p. 68.
Vegetative cells, length 50, diameter 17; oogonium,
length 33, diameter 33; oospore (with spines), length
30, diameter 30; antheridium, length 12-20, diameter 12.
Distribution: Attached to submerged stems and "planted"
slides.
Occurrence: Observed in all months except January,
February, and December, 1970, and January,
1971. "Fruiting" structures observed in
April and October, 1970, and March, 1971.
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Bulbochaete C. A. Agardh
*Bulbochaete varians Wittrock
Tiffany (1930), p. 45.
Vegetative cells, length 35, diameter 20; oogonium,
length 50, diameter 30; oospore, length 47, diameter 27;
antheridial stipe, length 31, diameter 16; antheridial
cells, length 6, diameter 9.
Distribution: Attached to submerged stems and "planted"
slides.






Prescott (1951), p. 28.
Cells, length (including stipe) 45, diameter 6.
Distribution: Epiphytic on filaments of Spirogyra sp.
Occurrence: February, 1970.
Characium sp.
Description: Epiphytic on Trachelomonas hipsida;
cells globose to slightly pyriform as the
base attaches to the substrate by a very
reduced stipe; with one central pyrenoid.
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Presence of a basal attaching disc
could not be determined.
Cells, diameter 5-7.
Distribution: Epiphytic on the planktonic T. hipsida.




Pediastrum boryanum (Turpin) Meneghini
Prescott (1951), p. 222.
Cells, length 20, diameter 14; 16-cell colony, diameter
70.
Distribution: Tychoplanktonic.
Occurrence: Probably present from April through November,
1970; however, not observed in June.
Pediastrum duplex var. clathratum (A. Braun) Lagerheim
Prescott (1951), p. 223.
Cells, diameter 14-16; 32-cell colony, diameter 109.
Distribution: Tychoplanktonic.
Occurrence: March through December, 1970, and February,
1971.
Pediastrum duplex var. cohaerens Bohlin_





Occurrence: April through Novembe, and January
through March, 1971.
Pediastrum tetras (Ehrenberg) Ralfs
Prescott (1951), p. 227.
Cells, diameter 8.
Distribution: Tychoplanktonic.
Occurrence: May through December. 1970.
Soraotrum Kuetzing
Sorastrum spinulosum Nagaeli
Prescott (1951), p. 228.
Cells, diameter 8; spines, length S.
Distribution: Tychoplanktonic.




Prescott (1951), p. 229.
Cells, diameter 10-12.
Distribution: Littoral.






Prescott (1951), p. 230.
Cells, diameter 8.
Distribution: Littoral.




Prescott (1951), p. 232.
Cells, length 10, diameter 8.
Distribution: Planktonic.
Occurrence: February through December, 1970, and




Westella botryoides (W. West) de Wildemann
Prescott (1951), p. 237.
Cells, diameter 6-8.
Distribution: Planktonic.
Occurrence: May through December, 1970.
Planktosphaeria G. M. Smith
Planktosphaeria gflatinosa G. M. Smith
Prescott (1951), p. 240.
Cells, diameter 5-12.
Distribution: Littoral.
Occurrence: February and March, 1971.
Pachycladon G. M. Smith
Pachycladon umbrinus G. M. Smith
Smith (1950), p. 258.
Cells, diameter (without spines) 9; spines, length 27.
Distribution: Planktonic.
Occurrence: June through September, 1970.
Oocystis Nagaeli
Oocystis elliptica W. West
Prescott (1951), p. 244.
Cells, length 8, 4emrter 4; colony, diameter 11.
Distribution: Littoral.
Occurrence: July through September, 1970.
Ankistrodesmus Cords
Ankistrodesmus falcatus var. mirabilis (West and West)
G. S. West
Prescott (1951), p. 253.
Cells, length 100, diameter 3.
Distribution: Planktonic.
Occurrence: Probably present throughout the year,
although not observed in January, 1970,
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nor in February and March, 1971.
*Ankistrodesmus spiralis (Turner) Lemmermann
Prescott (1951), p. 254.
Cells, length 35, diameter 3.
Distribution: Littoral.
Occurrence: All months except January, February, and
June, 1970.
Closteriopsis Lemmermann
Closteriopsis longissima var. tropica West and West
Prescott (1951), p. 225.
Cells, length 150, diameter 4.
Distribution: Planktonic.
Occurrence: Throughout the year except in January,
February, and April, 1970.
Selenastrum Reinsch
Selenastrum minutum (Nagaeli) Collins
Prescott (1951), p. 257.
Cells, length 7, diameter 3-5.
Distribution: Littoral.
Occurrence: November and December, 1970.
Tetraedron Kuetzing
Tetraedron caudatum (Corda) Hansgirg
Prescott (1951), p. 263.
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Cells, length (without spines and along longest side)
8-10.
Distribution: Littoral.
Occurrence: Probably present July through November,
1970, but not observed in August.
Tetraedron minimum (A. Braun) Hansgirg
Prescott (1951), p. 267.
Cells, diameter 6.
Distribution: Littoral.
Occurrence: November through Decemher, 1970.
*Tetraedron muticum (A. Braun) Hansgirg
Prescott (1951), P. 267.
Cells, diameter 5-7.
Distribution: Littoral.
Occurrence: October, 1970, through March, 1971; however,
not observed during December.
Tetraedron planctonicum G. M. Smith
Prescott (1951), p. 268.
Cells, diameter (without processes) 16, (with processes)
30.
Distribution: Planktonic.
Occurrence: April through October, 1970; February and
March, 1971.
Tetraedron regulare Kuetzing
Prescott (1951), p. 269.
Cells, diameter (without spines) 12.
Distribution: Tychoplanktonic.
Occurrence: June through October, 1970.
Tetraedron trigonum var. gracile (Reinsch) DeToni
Prescott (1951), P. 270.
Cells, diameter (with spines) 27.
Distribution: Planktonic.
Occurrence: July through October, 1970.
FAMILY SCENEDESMACEAE
Scenedesmus Meyen
Scenedesmus abundans (Kirchner) Chodat
Prescott (1951), p. 274.
Cells, diameter (without spines) 4, length 6.
Distribution: Littoral.
Occurrence: July through October, 1970.
Scenedesmus arcuatus var. platydisca G. M. Smith
Prescott (1951), p. 275.
Cells, length 8, diameter 2.
Distribution: Littoral.
Occurrence: October through December, 1970.
Scenedesmus bijuga (Turpin) Lagerheim
Prescott (1951), p. 276.
Cells, length 5, diameter 3.
Distribution: Tychoplanktonic.
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Occurrence: July through November, 1970.
Scenedesmus brasiliensis Bohlin
Prescott (1951), p. 277.
Cells, length 12, diameter 7.
Distribution: Littoral.
Occurrence: June, 1970, through March, 1971.
Scenedesmus dimorphus (Turpin) Kuetzing
Prescott (1951), P. 277.
Cells, length 10, diameter 3.
Distribution: Littoral.
Occurrence: November, 1970.
Scenedesmus quadricauda (Turpin) Brebisson
Prescott (1951), p. 280.
Cells, length (without spines) 8, diameter 4.
Distribution: Tychoplanktonic.
Occurrence: May, 1970, through January, 1971.
Tetrastrum Chodat
*Tetrastrum heterocanthum (Nordstedt) Chodat
Forest (1954), p. 144.
Cells, diameter (without spines) 8.
Distribution: Tychoplank tonic.
Occurrence: July through September, 1970.
Crucigenia Morren
Crucigenia tetrapedia (Kirchner) W. and G. S. West
Prescott (1951), p. 285.
Cells, diameter 5-7.
Distribution: Littoral.
Occurrence: June through August, 1970.
ORDER ZYGNEMATALES
FAMILY ZYGNEMATACEAE
Zygnema C. A. Agardh
Zygnema sp.
Reproductive stages were not observed.
Vegetative cells, length 40, diameter 30.
Distribution: Littoral.




Transeau (1951), p. 213.
Vegetative cells, length 190, diameter 48; zygospore,
length 90, diameter 40.
Distribution: Tychoplank tonic.
Occurrence: Conjugating material collacted February
through April, 1970.
Spirogyra decimina (Mueller) Kuetzing
Transeau (1951), p. 175.
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Veqetative cell..., length 104, diameter 41; zygospore,
length 49-79, diameter 40-50.
Distribution: Tychoplanktonic.
Occurrence: Conjugating material observed only in
April, 1970.
*Spirogyra suecica Transeau
Transeau (1951), p. 159.
Vegetative cells, length 165, diameter 30; zygospore,
length 47, diameter 35.
Distribution: Tychoplanktonic.
Occurrence: Conjugating material collected in March
and May, 1970.
Spiroayra spp.
Other species of Spirogyra were present and most common
in late spring; however, identification of these was not
possible since conjugating material was not collected.
FAMILY MESOTAENIACEAE
Netrium Nagaeli
Netrium digitus (Ehrenberg) Itzigsohn and Rothe
West and West (1904), p. 64.
Cells, length 362, diameter 65.
Distribution: Planktonic.





Penium margaritaceum (Ehrenberg) Brebisson
West and West (1904), P. 83.
Cells, length 132, diameter 20.
Distribution: Tychoplanktonic.
Occurrence: Throughout 1970, except in May; observed
also in March, 1971.
Closterium Nitzsch
Closterium intermedium Ralfs
West and West (1904), p. 125.
Cells, length 350, diameter 27.
Distribution: Planktonic.
Occurrence: July through October, 1970, and 3anuary
through March, 1971.
Closterium lunula Nitzsch
West and West (1904), p. 150.
Cells, length 600-840, diameter 75-86.
Distribution: Tychcplanktonic.
Occurrence: May through July, 1970; also present in
October, 1970, and January and March, 1971.
Closterium macilentum Brebisson
West and West (1904), p. 118.
Cells, length 573-770, diameter 16-30.
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Distribution: Planktonic.
Occurrence: All months except February, 1970.
Closterium pritchardianum Archer
West and West (1904), p. 172.
Cells, length 350-500, diameter 39-45.
Distribution: Planktonic.
Occurrence: May through October, 1970, and January
through March, 1971.
Closterium turgidum var. giganteum Nordstedt
West and West (1904), p. 187.
Cells, length 800-1000, diameter 90-110.
Distribution: Planktonic.
Occurrence: Probably present July, 1970, through March,
1971; however, not observed in January,
1971. Occurred, apparently, in greatest
abundance during October, 1970.
Closterium venus Kuetzing
West and West (1904), p. 137.
Cells, length 78, diameter 11.
Distribution: Tychoplanktonic.
Occurrence: All months except January and February,
1970, and January, 1971.
Pleurotaenium Nagaeli
Pleurotaenium trabeculum (Ehrenberg) Nagaeli
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West and West (1904), p. 209.
Cells, length 500-570, diameter 20-30.
Distribution: Planktonic.
Occurrence: Present all months.
Euastrum Ehrenberg
Euastrum ansatum Ralfs
West and West (1905), p. 14.
Cells, length 124, diameter 54.
Distribution: Littoral.
Occurrence: August through December, 1970.
Euastrum binale (Turpin) Ehrenberg
Forest (1954), p. 234.
Cells, length 15, diameter 12.
Distribution: Littoral.
Occurrence: May through October, 1970.
Euastrum pulchellum Brebisson
West and West (1905), p. 46.
Cells, length 25, diameter 20.
Distribution: Littoral.
Occurrence: April, 1970, through January, 1971,
except in December.
Euastrum verrucosum var. alatum Wolle
West and West (1905), p. 67.




Occurrence: March through December, 1970; however,
not observed in May and June. Also
present in March, 1971.
Micrasterias Agardh
Micrasterias radiata Hassall
West and West (1905), p. 113.
Cells, length 132, diameter 116.
Distribution: Planktonic.
Occurrence: All months except February, 1970, and
January, 1971.
Cosmarium Corda
*Cosmarium alpestre Roy and Bissett
West and West (1908), p.
Cells, length 56, diameter 44.
Distribution: Littoral.
Occurrence: August through October, 1970.
Cosmarium binum Nordstedt
West and West (1908), p. 246.
Cells, length 85, diameter 65.
Distribution: Tychoplanktonie.





West and West (1908), P- 225.
Cells, length 21, diameter 19; isthmus, diameter 4.
Distribution: Littoral.
Occurrence: March through December, 1970, and March,
1971.
Cosmarium circulare Reinsch
West and West (1905), p. 136.




West and West (1905), p. 188.
Cells, length 39, diameter 26; isthmus, diameter 6.
Distribution: Littoral.
Occurrence: April, 1970, through March, 1971, except
in February.
Cosmarium ovale Ralfs
West and West (1908), p. 267.




West and West (1908), P- 165.
Cells, length 42, diameter 21; isthmus, diameter 8.
C 1
Distribution: Littoral.
Occurrence: March thrcugh December, 1970, and March,
1971.
Cosmarium regnellii Wille
West and West (1908), p. 89.
Cells, length 8-12, diameter 8-12.
Distribution: Tychoplanktonic.
Occurrence: February through October, 1970.
*Cosmarium trilobulatum Reinsch
West and West (19051, p. 85.
Cells, length 23, diaMeter 20; isthmus, diameter 6.
Distribution: Littoral.
Occurrence: August through December, 1970.
Cosmarium tur.pinii var. eximium W. west
West and West (1908), p. 192.




Description: Cell wall smooth; semicells distinctly
pyramidate with truncate apices; lateral
margins retuse; two pyrenoids per semi-
cell. Cells, length 74-82, diameter




Occurrence: April through October, 1970.
Cosmarium sp.
Description: Cell wall coarsely granulate, granules
arranged in 6 to 8 vertical rows; semi-
cells rectangular, each with two pyre-
noids. Cells, length 50, diameter 39;
isthmus, diameter 15.
Distribution: Tychoplanktonic.
Occurrence: May, 1970, through January, 1971.
Cosmarium sp.
Description: Cell wall coarsely granulate; semicells
oblong; in vertical view, with a central
swelling; one pyrenoid per semicell.
Cells, length 17, diameter 17; isthmus,
diameter 4.
Distribution: Littoral.
Occurrence: August through October, 1970.
Staurastrum Meyen
Staurastrum alternans Brebisson
West and West (1912), p. 170.




Carter (1923), P. 23.
Cells (without spines), length 20, diameter 16;
isthmus, diameter 8.
Distribution: Planktonic.
Occurrence: April, 1970, through January, 1971,
except in June.
Staurastrum gladiosum Turner
Carter (1923), p. 57.
Cells (without spines), length 40, diameter 40.
Distribution: Littoral.
Occurrence: October and November, 1970.
*Staurastrum margaritaceum (Ehrenberg) Meneghini
Carter (1923), p. 131.
Cells, length 27, diameter 27; isthmus, diameter V.
Distribution: Littoral.
Occurrence: April, 1970; August, 1970, through March,
1971.
Staurastrum orbiculare Ralfs
West and West (1912), p. 155.
Cells, length 43, diameter 51; isthmus, diameter 12.
Distribution: Littoral.
Occurrence: All months.
Staurastrum oaradoxum var. parvum W. West
Carter (1923), p. 106.
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Cells (with processes), length 20, diameter 24;
(without processes), length 16, diameter 8.
Distribution: Planktonic.




Carter (1923), p. 242.
Cells, length 12, diameter 25.
Distribution: Tychoplanktonic.







Prescott (1951), p. 390.
Cells, length 159, diameter 16.
Distribution: Planktonic.
Occurrence: August and September, .19741.
Euglena ehrenbergii Klebs
Gojdics (1953), p. 108.







Gojdics (1953), p. 96.
Cells, length 80, diameter 10.
Distribution: Tychoplanktonic.
Occurrence: July and August, 1970.
Euglena fusca (Klebs) Lemmermann
Gojdics (1953), p. 112.
Cells, length 144, diameter 27.
Distribution: Tychoplanktonic.
Occurrence: July through October, 1970.
*Euglena helicoideus (Bernard) Lemmermann
Gojdics (1953), la - 119.
Cells, length 239, diameter 37.
Distribution: Planktonic.
Occurrence: All months except February and Septerhber,
1970.
*Euglena oxyuris var. minor Prescott
Prescott (1951), p. 393.
Cells, length 90, diameter 20.
Distribution: Tychoplanktonic.




Prescott (1951), P. 393.
Cells, length 100, diameter 20.
Distribution: Littoral.
Occurrence: All months except May, July, and November,
1970, and January, 1971.
Euglena tripteris (DuJardin) Klebs
Gojdics (1953), P. 122.
Cells, length 78, diameter 16.
Distribution: Tychoplanktonic.
Occurrence: June through October, 1970.
Euglena sp.
Description: Cells rigid while swimming but metabolic
when not swimming. Chloroplasts ovate-
discoid-lenticular. Paramylon not
observed. Posterior end bluntly pointed.
Flagellum approximately one half the
length of the cell. Cells, length 50,
diameter 8.
Distribution: Littoral.
Occurrence: October and November, 1970.
Euglena sp.
De::cription: Cods long; sides parllel toward the mid-
region, tapering posteriorly to a short,
bluntly pointed caudus; anteriorly taper-
ing and truncate. Reservoir long.
Several short rod-like paramylon bodies
(4 microns in length). Chloroplasts
oblong. Chloroplasts and paramylon not
filling the anterior and posterior ends
of the cell. Movement highly metabolic
and wormlike. No flagellum observed.




Lepocinclis ovum (Ehrenberg) Lemmermann
Huber-Pestalozzi (1955), p. 147.





Prescott (1951), p. 400.
Cells, length 97, diameter 46; caudus, length 35.
Distribution: Planktonic.
Occurrence: July Lhrough November, 1970.
1
Phacus longicaudus (Ehrenberg) DuJardin
Huber-Pestalozzi (1955), p. 220.
1
Cells, length 85, diameter 69.
Distribution: Planktonic.
Occurrence: September, 1970, through January, 1971,
except in December.
Phacus pleuronectes (Mueller) DuJardin
Huber-Pestalozzi (1955), p. 211.
Cells, length 50, diameter 40.
Distribution: Littoral.




Huber-Pestalozzi (1955), p. 297.
Cells, length 28, diameter 17.
Distribution: Littoral.
Occurrence: August, 1970, through January, 1971,
except in September and December.
*Trachelomonas bernardinensis Vischer
Huber-Pestalozzi (1955), p. 352.
Cells, length 20, diameter 15.
Distribution: Littoral.
Occurrence: May through August, 1970.
*Trachelomonas cylindrica Ehrenberg
Huber-Pestalozzi (1955), p. 290.
C9
Cells, length 20, diameter 15.
Distribution: Littoral.
Occurrence: September, 1970, through March, 1971,
except in November and January.
Trachelomonas hipsida (Perty) Stein
Huber-Pestalozzi (1955), p. 295.
Cells, length 32, diameter 27.
Distribution: Planktonic.
Occurrence: May, 1970, through March, 1971.
*Trachelomonas rugulosa (Stein) Deflandre
Huber-Pestalozzi (1955), p. 342.
Cells, diameter 20.
Distribution: Littoral.
Occurrence: October and November, 1970.
Trachelomonas similis Stokes
Huber-Pestalozzi (1955), p. 342.
Cells, length 35, diameter 15.
Distribution: Littoral.
Occurrence: June and July, 1970.
Trachelomonas superba var. ,spinosa Prescott
Huber-Pestalozzi (1955), p. 306.
Cells, length 38, diameter 30.
Distribution: Littoral.






Huber-Pestalozzi (1955), P. 147.
Cells, diameter 20.
Distribution: Littoral.




Huber-Pestalozzi (1955), p. 513.
Cells, length 40, diameter 30.
Distribution: Littoral.
Occurrence: October through December, 1970.
Peranema DuJardin
Peranema trichophora (Ehrenberg) Stein
Huber-Pestalozzi (1955), p. 473.
Cells, length 40, diameter 12.
Distribution: Littoral.










Prescott (1951), p. 363.
Cells, length 45, diameter 5.
Distribution: Littoral.
Occurrence: August through November, 1970.
Ophiocytium parvulum (Perty) A. Braun
Prescott (1951), p. 365.
Cells, diameter 5.
Distribution: Littoral.
Occurrence: November, 1970, through January, 1971.
ORDER HETEROTRICHALES
FAMILY TRIBONEMATACEAE
Tribonema Derbes and Solier
Tribonema minus (Wine) Hazen
Prescott (1951), p. 368.
Cells, length 25, diameter 7.
Distribution: Tychoplanktonic.






"Fruiting" material was not observed.
Distribution: Littoral.






Huber-Pestalozzi (1941), p. 222.
Lorica, length 35, diameter 12.
Distribution: Planktonic.
Occurrence: February through May, 1970; September,




Fuber-Pestalozzi (1941), p. 134.






Huber-Pestalozzi (1941), p. 105.
Cells (without spines), length 20-40, diameter 12-18.
Distribution: Littoral.






Kudo (1966), p. 426.
Measurements not available.
Distribution: Littoral.






Peridinium cinctum (Mueller) Ehrenberg




Occurrence: July through September, 1970.
FAMILY CERATIACEAE
Ceratium Schrank
Ceratium hirundinella (Mueller) DuJardin
Huber-Pestalozzi (1968), p. 260.
Cells, length 200, diameter 50-70.
Distribution: Planktonic.






Huber-Pestalozzi (1968), p. 51.
Cells, length 40, diameter 20.
Distribution: Littoral.
Occurrence: October, 1970, through January, 1971.
Cryptomonas ovata Ehrenberg
Huber-Pestalozzi (1968), p. 46.
Cells, length 20-30, diameter 12-20.
Distribution: Littoral.








Agmenellum (=Merismopedia) guadruplicatum Brebisson
Drouet and Daily (1956), p. 86.
Cells, diameter 2.5-5.0.
Distribution: Littoral.
Occurrence! March, 1970, and June through October, 1970.
Coccochloris Kuetzing
Coccochloris peniocystis (Kuetzing) Drouet and Daily





Anacystis cyanea (Kuetzing) Drouet and Daily
Drouet and Daily (1956), p. 36.
Cells, diameter 3.
Distribution: Littoral.





*Schizothrix calcicola (Agardh) Gomont
Drouet (1968), p. 27.
Cells, length (between spirals) 10, diameter 2.
Distribution: Tychoplanktonic.
Occurrence: February and March, 1970.
Spirulina Turpin
Spirulina subsalsa Oersted
Drouet (1968), p. 16.
Cells, length (between spirals) 5-18, diameter 2-5.
Distribution: Tychoplanktonic.









Desikachary (1959), p. 234.
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Description: Filaments solitary, straight, not taper-
ing at the apices which are convex.
Sheath thick and homogeneous. Cells
(with sheath), diameter 12, (without
sheath) 9.
Distribution: Tychoplanktonic.
Occurrence: June, July, and October, 1970.
Appendix 1. Physical and chemical parameters of Foster's
Pond, Allen County, Yentucky, from March 25, 1970, to
March 19, 1971. Sky condition, (A) clear, (B) partly














03/25 1200 (B) 19.5 15.0
04/10 1100 (B) 24.0 17.0
04/16 1100 (A) 30.0 19.0
04/23 1100 (C) 29.0 22.0 10 117
03/30 1100 (B) 28.0 24.0 10 122
05/07 1200 (A) 36.0 25.0 10 124
05/14 1130 (B) 26.0 25.0 12 147
05/21 1000 (A) 28.0 26.0 12 149
05/28 1000 (A) 29.0 27.0 13 168
06/02 0900 (C) 22.5 24.0 10 122
06/15 1200 (C) 25.0 27.0 8 102
06/18 1130 (B) 34.0 29.0 10 132
06/25 1115 (B) 36.0 33.0 12 165
07/02 1130 (A) 33.0 31.0 15 188
07/09 1130 (B) 26.0 28.0 11 142
07/17 1130 (A) 30.0 31.0 10 137
07/23 1130 (C) 26.5 25.0 7 36
07/29 1130 (A) 32.0 33.0 7 93
08/14 1200 (A) 27.0 31.0 10 137
08/20 1000 (C) 26.0 27.0 7 88
08/27 0945 (A) 25.0 27.0 7 88
09/03 1100 (D) 26.5 27.0 5 63
09/10 1100 (A) 25.5 26.0 4 51
09/18 1130 (C) 28.0 26.0 4 51
09/25 1030 (A) 24.5 25.0 t: 61
10/01 1000 (A) 16.0 20.0 6 66
10/08 1000 (D) 14.5 18.0 7 78
10/15 1100 (B) 14.0 18.0 6 64
10/22 1045 (B) 16.5 15.5 6 61
10/29 1045 (C) 11.5 16.0 7 71
11/05 1045 (A) 9.7 9.0 10 88
11/12 1130 (C) 13.0 12.5 13 122
11/19 1100 (C) 13.5 8.5 13 112
11/27 1000 (C) 16.5 10.0 12 107
12/10 1.115 (C) 11.0 8.5 15 127
12/26 1200 (13) 0.5 4.0 12 91
01/05 0930 (C) -2.0 4.0 10 76
01/18 0945 (C) 0.0 4.0 11 85
02/05 0900 (13) 3.0 4.0 12 91
02/1 9 1000 (C) 13.5 9.0 10 88
03/05 0900 (A) 8.0 4.0 10 76




alkalinity Carbon hardness hardness
(mg/1 dioxide (mg/1 (mg/1
Date pH CaCO3) (mg/1) CaCO3
) CaCO3)
04/23 7.4 25 1.88 30 35
04/30 7.2 30 3.67 25 35
05/07 6.2 50 61.50 20 30
05/14 6.9 30 7.30 20 25
05/21 9.1 10 0.00 20 25
05/28 8.7 10 0.06 25 30
06/02 7.8 35 1.08 20 20
06/15 7.8 40 1.24 20 30
06/18 8.0 40 0.78 25 30
06/25 8.8 10 0.05 20 35
07/02 7.2 10 1.20 20 30
07/09 8.2 35 0.55 20 30
07/17 8.0 40 0.78 20 30
07/23 7.3 40 3.80 20 30
07/29 7.6 35 1.70 20 25
08/14 1.8 30 0.62 30 10
03/20 6.9 35 8.35 20 25
08/27 6.8 30 9.31 15 30
09/03 7.2 10 5.80 20 20
09/10 6.8 35 10.80 20 25
09/18 6.8 40 12.35 20 25
09/25 6.9 40 12.35 20 20
10/01 6.9 40 9.75 20 20
10/08 7.0 45 8.88 15 15
10/15 7.0 30 5.88 20 20
10/22 6.8 40 12.35 20 25
10/29 7.0 25 4.80 20 20
11/05 8.3 20 0.28 20 25
11/12 8.4 20 0.25 20 25
11/19 8.5 25 0.26 20 25
11/27 7.7 30 1.17 15 20
12/10 8.8 10 0.05 20 25
12/26 8.2 30 0.48 20 25
01/05 7.9 30 0.73 25 25
01/18 7.4 30 2.30 20 20
02/05 7.6 25 1.20 25 30
02/19 7.4 30 2.30 25 25
03/05 7.8 30 0.93 25 30
















04/30 0.23 0.05 0.18 0.90
05/07 0.20 0.20 0.00 0.99
05/14 0.15 0.10 0.05 0.90
05/21 0.10 0.10 0.00 0.50
05/28 0.50 0.10 0.40 0.30
06/02 0.20 0.20 0.00 0.50
06/15 0.15 0.05 0.10 0.50
06/18 0.07 0.05 0.02 0.20
06/25 0.05 0.02 0.03 0.20
07/02 0.17 0.10 0.07 0.30
07/09 0.15 0.15 0.00 0.20
07/17 0.10 0.10 0.00 0.20
07/23 0.15 0.15 0.00 0.00
07/29 0.10 0.05 0.05 0.00
08/14 0.10 0.05 0.05 0.00
08/20 0.05 0.05 0.00 0.03





10/01 0.30 0.20 0.10 0.20
10/08 040 9.20 0.20 0.30
10/15 .15 0.10 0.05 0.20
10/22 0.20 0.15 0.05 0.50
10/29 0.20 0.15 0.05 0.50
11/05 0.55 0.45 0.05 0.65
11/12 0.36 0.28 0.10 0.69
11/19 0.50 0.05 0.45 0.69
11/27 0.40 0.00 0.40 0.50
12/10 0.35 0.10 0.25 0.90
12/26 0.35 0.10 0.25 0.90
01/05 0.45 0.20 0.25 0.70
01/18 0.35 0.10 0.25 1.00
02/05 0.50 0.10 0.40 0.95
02/19 0.50 0.20 0.30 0.90
03/05 0.50 0.00 0.50 1.00















04/23 0.150 0.75 0.25 50
04/30 0.005 1.30 0.25 65 40
05/07 0.005 0.90 0.50 60 42
05/14 0.000 0.63 0.20 40 42
05/21 0.000 0.60 0.70 20 35
05/28 0.000 0.80 0.25 35 44
06/02 0.000 1.15 0.80 35 38
06/15 0.000 1.20 0.25 30 34
06/18 0.900 1.20 0.25 50 38
06/25 0.000 1.40 0.45 47 34
07/02 0.000 1.40 0.75 40 48
07/09 0.000 1.00 0.25 48 46
07/17 0.000 1.40 0.80 45 50
07/23 0.000 0.35 0.80 30 43
07/29 0.000 0.05 0.75 25 46
08/14 0.000 1.40 0.80 45 40
08/20 0.000 0.02 0.50 40 37





10/01 0.000 0.50 0.25 35 35
10/08 0.000 0.35, 0.25 40 34
10/15 0.000 0.60 0.50 35 33
10/22 0.000 1.30 0.25 40 32
10/29 0.000 1.30 0.50 25 30
11/05 0.050 1.00 0.25 30 27
11/12 0.010 1.00 0.50 15 29
11/19 0.010 0.50 0.25 20 25
11/27 0.000 0.30 0.50 25 35
12/10 0.000 1.05 0.70 08 35
12/26 0.000 0.90 0.80 20 31
01/05 0.000 0.50 0.80 30 29
01/18 0.010 1.30 0.60 40 32
02/05 0.050 1.00 0.50 35 33
02/19 0.150 0.50 0.50 25 16
03/05 0.000 1.00 0.60 35 40
03/19 0.150 1.00 0.80 45 10
alW
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